INTRODUCTION {#sec1-1}
============

Dentin hypersentivity has been defined as a short, sharp pain arising from exposed dentin in response to stimuli, typically thermal, evaporative, tactile, osmotic, or chemical, which cannot be ascribed to any other form of dental pathology.\[[@ref1]\] This condition generally involves the facial surfaces of teeth near the cervical border, and is very common in canine, premolars, and molars. Although sensitivity effects all ages, previous reports show that there is a strong correlation between age and dentinal hypersensitivity. Studies have shown that dentinal hypersensitivity was frequently observed between the age group of 20 and 40 years with women showing more prevalence.\[[@ref2]\]

The terms abfraction and abrasion describe the cause of lesions found along the cervical margins of teeth. Much stronger evidence suggests the result of cervical wear is a combination of erosion, abrasion, and attrition.\[[@ref3]\] There are several theories for dentinal hypersensitivity such as odontoblastic transduction theory, neural theory, and hydrodynamic theory. The most accepted theory for dentinal hypersensitivity is the hydrodynamic theory presented by Brannstorm and others, which suggests that the fluids within the dentinal tubules flow due to thermal, mechanical, evaporative, and osmotic stimuli. The flow of liquids in dentinal tubules can trigger nerves along the pulpal canal of the dentin, causing pain.\[[@ref4]\]

The measurement of hypersensitivity has been evaluated by tactile (electronic pressure sensitive probe), air blast from the dental unit air syringe, and thermal stimulus. Tarbet *et al*. have reported air blast and tactile stimulus to be the accurate methods for the examination of hypersensitivity levels.\[[@ref5]\]

Most of published information relates to the prevalence of hypersensitivity; however, currently there does not appear to be globally agreed Gold standard procedure for comparative purposes in clinical trial setting for evaluation of new desensitizing agents.\[[@ref6]\]

Three topical desensitizers were employed in this study CPP- ACPF, sodium fluoride, propolis, and placebo as a control group for the treatment of dentinal hypersensitivity. Only a few studies have evaluated the efficiency of desensitizing agents *in vivo*. Hence, it was considered worthwhile to assess the efficacy of these desensitizing agents in providing relief from the dentinal hypersensitivity and to help the clinicians choose the most effective treatment.

MATERIALS AND METHODS {#sec1-2}
=====================

One hundred and twenty subjects were divided equally into four groups between the ages of 20--40 years who were in good general health were selected with the written informed consent to participate in this 3-month study. At the first screening visit, demographic details were obtained together with medical and dental histories. Sensitivity was assessed by means of tactile and evaporative stimuli. To produce evaporative stimuli a 1 s air blast was delivered using the dental unit triple syringe, blowing a short blast of room temperature air, being held perpendicular and 2 mm away from tooth surface, whilst shielding the adjacent teeth with fingers or cotton rolls. The sensitivity of the tooth to the tactile stimulation was determined using a periodontal probe passed perpendicular to the tooth surface with apical sweeps and the pressure in grams was gradually increased until the subject responded. The patients were given a visual analogue scale upon which they were asked to place a mark at a point on a linear scale marked from 0--10 cm to describe the pain experienced.

APPLICATION OF DESENSITIZERS {#sec1-3}
============================

In this study, each group was treated using one of the four desensitizing products in accordance with the manufacturer\'s instructions. The desensitizing agents were applied and rubbed over the tooth surface and left undisturbed for 60 s. The patients were then asked not to rinse, eat, or drink for 30 min after the treatment. Pre- and post-treatment assessment was done at the baseline, 7^th^ day, 15^th^ day, 28^th^ day, 60^th^ day and measurements were recorded by the same investigator. On the 90th day the final assessment was recorded with no treatment rendered.

Statistical analysis {#sec2-1}
--------------------

Fischer\'s test was used to determine the comparative mean and the standard deviations of all the groups and Tukey HSD multiple comparison test was used for air jet and tactile stimulation assessment over a period of three months with a significance level of *P*\<0.05.

RESULTS {#sec1-4}
=======

Group 1 (CPP-ACP F), Group 2 (Sodium fluoride), and Group 3 (Propolis) showed decreased mean hypersensitivity values compared to the control group (Group 4) over a period of 3 months from the baseline \[[Table 1](#T1){ref-type="table"}\].

###### 

Comparison between mean air jet and tactile sensitivity scores for the test groups over a period of months using Anova test
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Intergroup comparison of mean scores revealed Group 3 (Propolis) to have the least mean value for air jet and tactile stimulation on all days when compared with other test groups. Significant differences were observed between Group 1 and Group 3 for both air jet and tactile stimulation on the 7^th^, 15^th^, 28^th^, and 60^th^ day \[[Table 2](#T2){ref-type="table"}\].

###### 

Tukey multiple comparison test for air jet and tactile stimulation from the baseline to 60^th^ day before and after application of desensitizing agents (Significance level 0.05)

![](JCD-15-315-g002)

Very high significant differences were observed between Group 2 and Group 3 compared to Group 4 on the 7^th^ day, 15^th^ day, 28^th^ day, 60^th^, and 90^th^ day for both types of stimulation.

However Group 1 versus Group 4 showed very high significant differences from the 15^th^day for air jet and from the 28^th^ day for tactile stimulation to the tested period. Very high significant differences were observed between Group 1 and Group 2 and Group 3 (Propolis) for tactile stimulus on the 15^th^ day. The change in sensitivity was much more apparent using the air jet stimulation than tactile stimulation.

DISCUSSION {#sec1-5}
==========

Dentine hypersensitivity is a clinical situation characterized by a short, sharp pain initiated by many types of stimulation such as tactile, thermal, osmotic, or chemical. It is one of the most common and uncomfortable conditions affecting oral comfort. There is a need to develop new treatment or products which permit the relief of symptoms.\[[@ref7]\] This study aimed to evaluate and compare the clinical efficiency of CPP-ACPF, sodium fluoride, propolis, and placebo in treating dentinal hypersensitivity. It is generally recommended that more than one stimulus should be used in clinical studies of dentine hypersensitivity. This would enhance the measurement of sensitivity.\[[@ref5]\] This study utilized airjet and tactile stimulation as in concurrence with Sowinski *et al*., Ide, and Walters.\[[@ref2][@ref5][@ref8]\] These two methods were reported to be accurate for the examination of hypersensitivity levels according to Tarbet *et al*., in 1982 and Clark and Troullous in 1990.\[[@ref8]\] Attempts to translate subjective feedback to objective data for research purposes have involved both unidimensional and multidimensional pain measurement systems (Flaherty 1996). The most common unidimensional method is the visual analogue scale. It is widely used in clinical research to assess intensity of acute pain.\[[@ref5]\] The result of this study showed all the test groups to have a decrease in mean hypersensitivity values compared to the control group for the tested period from the baseline. The results demonstrated relief of sensitivity for tactile and air stimulation for Group 1 (CPP-ACP F), Group 2 (sodium fluoride), and Group 3 (Propolis). Tung *et al*., have postulated that the materials CPP-ACP and propolis precipitate and obstruct the dentinal tubules and decrease dentinal permeability by 85% or more.\[[@ref7]\]

Intergroup comparisons revealed Group 3 (Propolis) to be more efficient in the treatment of dentinal hypersensitivity compared to the groups tested. Mahmoud *et al*., studied the effect of Propolis as a desensitizing agent and demonstrated that 85% of subjects were found highly satisfied during the study period as in comparison to this study. The mechanism of action is because of high content of Flavanoids in Propolis.\[[@ref9]\] Flavanoids may be able to suppress the information of free radicals by binding heavy metals in ions which are known to catalyze many processes leading to the appearance of full radicals. Propolis is known to be an antioxidant, antimicrobial, anti-inflammatory, immunostimulatory, and heavy metal chelating agent. It also has an effect on tissue regeneration and wound healing.\[[@ref10]\]

Clinical impression suggests that dentinal hypersensitivity has a somewhat random cyclical pattern that may reflect a change in balance between the effects of etiological verses protective factors.\[[@ref11]\] Placebo effects are commonly referred to in the dentinal hypersensitivity clinical trial literature but not studied. The placebo effect is a response to medical intervention that results from the intervention itself and not from any particular mechanism of action.\[[@ref12]\] This study was peculiar in being one of the few where a true placebo, water was applied to the test teeth.

In this study, Group 2 (sodium fluoride) verses and Group 3 (Propolis) showed significant statistical differences on the 28^th^ day, 60^th^ day for both airjet and tactile stimulation and from 28^th^ to 90^th^ day before application of desensitizing agents. High significance was observed on the 7^th^ day with placebo after the application of desensitizing agent. However, the mean sensitivity value was less for Group 2 (sodium fluoride) when compared to Group 1 (CPP-ACPF). Therefore, the efficiency of Group 2 (sodium fluoride) was much better than Group 1 (CPP-ACPF).

This study is in accordance with other clinical studies where treatment of the exposed root surface with fluoride tooth paste and concentrated fluoride solution is very efficient in managing dentinal hypersensitivity. The improvement appears to be due to an increase in the resistance of dentine to acid decalcification as well as precipitation in exposed dentinal tubules.\[[@ref13]\]

Poitevin A demonstrated the effectiveness of CPP-ACP for dentine hypersensitivity treatment and concluded that significant reduction was noticed after the air stimulus than the tactile stimuli. In coincidence with our study, CPP-ACP showed the effectiveness from the 28^th^ day. The present *in vivo* study showed Group 1 (CPP-ACPF) showed to be least efficient when compared to other study groups. The fluoride content that is 900 ppm potentially can interact with ACP component of the casein complex and may precipitate out as calcium fluoride, rendering both inorganic components ineffective.\[[@ref14]\]

Dentin hypersensitivity studies are subject based. Therefore, several factors can influence the measurement of pain. To date, none of the methods used to assess the measurements have been seen to be completely successful. However, it may be suggested that the aim in dentin hypersensitivity studies is to relieve patients' discomfort. Hence, long-term studies and repeated applications of desensitizing agents are necessary. To date no standard procedures have been developed to test products designed for treatment of the condition; hence, comparison of products between trials is fraught with difficulties. In addition, well-designed control groups and working with more subjects may be of great help in obtaining more reliable results.

CONCLUSION {#sec1-6}
==========

Within the parameters of this study on comparison of the clinical efficacy of CPP ACPF, sodium fluoride, and propolis in treating dentinal hypersensitivity, the following conclusions were drawn.

All test groups were effective in reducing dentinal hypersensitivity although they differed in rapidity of action over a period of 2 months.Group 3 (Propolis) showed rapid decrease in hypersensitivity values from the baseline compared to other groups.Group 1 (CPP_ACP F) showed the least performance next to the control group.
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